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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an apparatus and a method 
for laser cladding which can suitably and inexpensively form a clad 
layer irrespective of the attitude of a processing site with a simple 



constitution. 

SOLUTION: The apparatus for laser cladding comprises: a laser 
processing head for emitting the laser beam L to the processing site 
W and discharging a powder material to the laser beam irradiation 
part WL of the processing site W; a plurality of material supply 
means 2A to 2D for supplying the powder material to the head; and 
a control means for controlling to regulate the supply amount of the 
powder material by the means 2A to 2D so as to discharge the 
powder material together with carrier gas at a predetermined 
distribution from the periphery to the irradiation part WL Thus, the 
axis H of the head can be formed with the clad layer in the state 
that the axis H is inclined to the vertical direction axis V in 
response to the inclination of the site W. 




LEGAL STATUS 

[Date of request for examination] 24.12.2004 
[Date of sending the examiner s decision of rejection] 
[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAQda4rXDA41 5340583P1 .... 1 7/08/24 



d9) a*ffl*?fw (jp) 02) & ||j 4# It 3^ & (A) mnmimsM** 

#^§2003 -340583 
(P2003 - 340583A) 

(43)&Bg B ¥m5¥l2B 2 B (2003. 12. 2) 

F I f-?3-I«*(##) 
B 2 3 K 26/00 310B 4E068 



(51)IntCl.' W&mn 
B2 3K 26/00 3 1 0 



S2ffl* R«S«>»8 OL (3:10H) 



coma*** 


*IK2002- 1 49043( P2002 - 149043) 


(71) a® A 000003207 








C22)fflSB 


¥-f&U¥ 5 £ 23 B (2002. 5. 23) 


asnj£eiimrh3*«ri#tt! 






(72)fs^# am mm 






S»*fiEBr^h3^ilri#ia ha^SSd 












(74)ft3A 100068618 






#S± (*2fi) 






F*-A(^#) 4E068 BB00 CA08 CE02 



(54) \5mo&m V-W=7v*f4 >iftoJMW.*siX*V-if9 ! 7v : r<( >iftaJi^m 



(57) imm] 

i*ST'# £ U— tf ^ 5- ■» ? h > ^JjDX^gfcJ:^ U— tf 

«. anxasteWKjH- utu-ft-AL * jrw -r & £ ^ 

fcfinxSIHiw© U— tf t'- AMWSPW L&t*&*tfiW*4£ 
ttffir* U — tfJJOX-v 9 K£. C CD U—tfJlnX^ K(C 

S*m«l&#« 2 A~2 Dtc«t £e5fc«fcm©«if6fi£ 




1 

im&m i ] mjL&mcKLx u-ir e- A^Rtwr 
^ttta-rsw— y*nx^f f*«a. iwtattixsiHiit 

& o TT , 

[ n&g 2 ] miia u —trini^ ? f icm^vmmzm 

U — if AJBtftfttCC *©HH* 68)5fc1**m*B>rS© 

i5^r-i!±ai 3 ti: s «fc 5 «: , ^tnm^m «c s 

*#sst t T sit «3i i {tiats© u — if * 9 v f 4 > 
xms. 

S4^git*^T&#*4&*&3M8it 4»5Ktmf*©« 
IMI«mEM9p-r& fe©T*S c if SB!** 

2 itiats© i/-if # 7?f<> ^Jraxsig, 
[ M$gt 4 ] mria u — tf anx^ ».> f £$se£ ft mm 

K> icmfcaimt Ltc C «t=&^iTSI«*Il 1 ~ 3 ©t,> 

-rn*^cta«5© u—if # ^ » j > y Jnxsi©. 

IAMBS 5] U — ifflnx^-* F#>6. ttIIg|5ffi(C5FfL 

tiz-ifK-AtjiBTiiftK:, tijia»nxgp{i©u- 
it i> 5 S u-fd'77f^> ^WX^iS 
b-ifflnx^ Ftttira Atctf ur^4 5 -y-r # ? v 
flnx^ffio 

6«95lsKtm*»fS©e»ritfclH3-a-*<fc5K:. u— if 
-r & c £ <t -r &ft*« 5 Kiiaig© — tf f => v f 

£ £ -T 3 6 it fa«£© U — 99^9^4 > if 

anx^a. 

[ 8*489 8 ] U - if JJHX'N „ K £t8B;£|fiJ*&&Ja t) it 

ess § -a- •& c t £ t i> wm. 5 ~ 7 © c > -r n*>tc 
tats© u-if^7^r : -f> i^jjnx^-)*. 

[0 00 1 ] 

titdfo^mm* v — tf tr- Ate «t TfiD^ii ^ 
7= ■< > ^*DXSgS*J MU-1f^7 5f^ ^jrax>3 



(2) ^200 3-340 58 3 

2 

-A£J88=hrS£*Cc, SttIXg|J{4©U— tffcf-AMW 
gptc^t^WW^ttWTSU-lfJraX-^^ FfcfiM.. Im 

la/jDxsiiacc^ ^ FJi^T^fiSf z> u-f?75f^> 

^»PX^S> fc^i^'^ U-1f»nX^^ F*»<=>, »DXgi5ffi 

tc>Ftitu- !fe-A*MSf-rs£it{c. mrtetoixgpa 
©u-ift-AM94a5«:i&7^KW^q±tBur. ffiffefln 
xasfitc ^ v v pm^BfSm u — tf t? ? v f -t > ^jjd 
x^(cwrs4>©-c*s. 

[0 00 2] 

10 l'&3k<DWffi\ \s— if i»7 •v-f'^ >^fiPXiCg9r-5>^* 
©^Wi l/TB, 1 -7 7 

<D®j£*imi>. iftr-Atc«t-orjns^?g 

20 -5,,, SR&««:BB^3 ti/c l/-ff77fY> 

<E>ffifE U — if J(BWflPK«|&T-5ieiIIiDHR*ia*SWfc C 
[0 00 3]-?- Ur. C©^fH¥- 1 1 -7 7 5-^<2^(C 

w. r u - -ifMWSPtc «s*&^tt*&^l9:A> 6 iwia©®^ 
u«^Ta7m^©f5^ F*w»j$K»Htr ^.ct^-c^ 

30 -5. J &££BttS*VtV* (^#^0 0 2 3). 

[0004] ic5r 1 u-- if -yrw >y»nx^r^ 

fflT-5^J£L--C, rt^lBC©^'J>^^ F© 

^ c <t A^f *3 n -5. J: ^ «: ^ r # r c ^-5 „ ^> > ^ ^ 

F©vtj|/^i/- h«> — ^ic0 3-^07(c^-r«i: ^6c v 
^';V^7A:©ggpa5^fi£S3ti-C&-5)t©r, F»3JgIM£^ 
M£©P^©^*;U^>- hffi*»BWS»» (JDXSPffi) 

l-ci^o c©^^^^^^- h©jjnxa3fiiW(cw- 
FJBs£j£i&-r-£«agL-ctt. @7tc^-r<fc ^tc. 

* & b -If tf- A L it J: T ^14 3 titc^Vmn 
PWWfis- h^^^^U^itfcn^^/cOd-S©?: 
S*<fc^it. ttlXSP{4W*s±rfi]^£^S«l; i 5it. -f&fc 
^XSPfeWit^T^SlL^^K^iffi^^SSiiL^ifSj 

so [SI{t^^L/T^43•^i/ctt«|-cf—^^T• it«J#L. -t 



3 

©tfMMW* J J9 9 tC@!&S-l±fr*i<3 U-tf t-A L£*JI1 

f fc < a ^4 gfsv <* rf t *<, tommw<Dfm» 

tt. 08lt^-rJ:^e. JjnX«PfiiW(cS*LTU'— tftf- 

AL£flB*hr£u-- !ftf-Aj«»#gi5 0 4. ~>y>y 

F£<SJ#f 5f- ^UT" 4. C<Df---7 p ;l'T - CC 

J«*){CliKS-tt*yt»©iaiBB»^S5 1 4. SHUT 
•5^MU:^>- h©<t>*MWil J tMlSB^SOlEliKlii*- 
^:3-t±■5)J:^>^c■7 : --7•;^T• ©ttg^X, Y^[Sj©2^ 
S¥El*9-C#«IW-r4'f--^l/ffiiWBS«Mi5 2 4. 

[0005] $/c. gy©fie*©^ji/ -tv- h ©jrai^ffi 

ilt, #Pi§^8-2 24 6'8 2#&l8&t^;*tlft:fc 
(C ^ 'J > y^ s» F^ft 5r 4 5 g«WfcJb-C*-©JnX3Bft 

$Sre S> £ ^ y > #^ v f HfSltt S isfcg*! * 
sntva (gftfooosfe^'oooe^ 

[0 006 ] f C-C, 1$gi!¥-8 - 2 2 4 6 8 2-5f£3RfC 

m?^ ztitcoi -ft; - h ©mi^tB. ^ y > ? 

F©^VU^>- hffi4^-S^#g(5^C, mfifflccjFfur 
SiS / •OV TV - h ©f 4 ¥ff 4 & 5 J: -5 Kg 3t 
U fufBAjl/^- ^©^C^ISil^^I^Jg 
IpJ-T -5 «fc "5 CC y > y 'v ? F 0 tc±X . fttie^^ 
{C^»5W*4©«&*?:«#&bfe*S6C:©«&*©±3!r»6 U 

[oKc^Sb 3 a i> c 4 jc «£ 9 o r vrnzmis. 

L/» lWIB«a6*)ftlxatcWfl|i)Ji©-»*<!!JBll»*L/-C 
hffifc^JmXJfrRKffdbtf £C 4*««t4 urt<> 

ujnxj^tcftiifsiRK. »«at*wiiui»*-r&c4 

[0 00 7 ] ■€■ L/"C, 4iW 3 l E 8-2 2 4B8 2^&«K: 

*(^^rS]-r5J;^fc-r-5fci*tcB^y>y^^ h'£# 
&<&#©-#©— ©ftflf/cttfSWiaBJ: < . g/cge*© 

etas© j: 5 tc~> y > ? F*»*iaiKs -a *^**» & 

<&S. ^©^^ ->y>^? F^r^-T4/c3?>©i9: 
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o. ^^igfe.fco'^g^^-x©®^. mc<mmt 

^•5>„ J *^483tt3ti-cU4 (MM0 0 3 3) . 

ittcfiti-rZttkic. S«©^fi*i§ftI^-ti-4C 
ticteztctb, ^0Jl©ti7?|S]M^-C©^©^-^ 

u — tf e - AMHB#©sMffliJ©Sl6« t % 5 ^© c 4 . 
^n?:MEg 4 r z>fam o ji©ewtc jz * 5 » * 

10 !?©^R|A c c4'©^R|©#6^**MlcR)5±T?tr > AADfla 

##0035) . <**=>«:. ^»^«tctt. r^flH)Di« 
tc^*;uy^- h©^- hffi?:S^J!raX?fJW4c{±Xlf 5© 

6) . 

[0 00 8 ] 

[ *HB#Jg& Ld:54-r-5ff@]±»L fcfie*©S«© 
20 ^la^Fl 1 -7 7 b^mc^TjkStltcU— tf? 

Ufc^ccfei^rB, Sst&*tt^#S*^lalS©^M 

a VtcP)fflMM<Dis y > ^-s v FC'OUT'v— f- ©Ig^- 
© <fc 5 K , M«4 L/cR*J©Jnxgp<4(c>ft U T 2 7 ? F Jf 
S^Jf^-r44#tCB, JllIXSffiWKSsfUTaattaK 
(cfB-^TU- ytr-AL*MWf-54^K:^-©u— tff 
30 -AJBJ»»{cjaH*6»5B^»P%Rtttt«:iitU"r' > « 
< . U- Ifaux^ ^ F 4>«*«<l*lflia*FSl CC>Pt U rM$4 
3**<i5»36«*a. 1 1 - 7 7 5#&««:BBnTS 

nfcU-lf !.f^ >^Ki-,TB, U-lfUDX 
^» KS:»ift*|fiHc*fLT«W3'tt?t«SSI4-r44. S 

*s^©©<as* 4 1 » biri * tc j; o w s mfi&mte 5 

4 1» ^ R5liA 3 #6^4 C 4 4 «c*. 
[0 009] S/c. ±jjSOfcfi£*©a«©^%. I7K 

40 ^L/fc<fc'5<;c > flnxgpfi[W^±rS]#4%?)cfc^i£:~>y > 

^tc*ortt. B»f^©^*;u^>- h©tp^(ft^j ^tfi;C, 
4ur[siitooiegcc~>y>^ > F^e^TSfc*. 18 

[0010] *lx. ±mLtcu*:omffi<D>>%. 

¥■8 -2 2 4 6 8 2 ^fRtC^Sn/c/^U^- h© 

50 fifSi-T4«t5tc->y V*m$-?Z>zt&x-%Z> 



£ n/cfccotcabo-rij, taxMm<t£t£^*;i' kd 

2 2) . Z"J>#^y b'&Tk^fcmZTZCtiZ-eZtJi 
<#W> i*fc±T* (fftbs. u— tft-A 

©M&wfa AWtw^asa^tct^T^ «fc 5 k o/c± 

(mm*#0 0 2 4) £-I*s*Sfc«), &G£& 
[001 1] ±mLtcffiMlcmfr-Cfj:2titc 

box-, mm^mm-c, isajm.<D&nicwt>h-r. ? 

U-lf^:/ 7 s .< >^ft]X»g*iJ:i>*U-1f 9 
[0012] 

taraxatfi© u -if tr - j*mmM&mm$&&mr 
-5 u— ifjinx^ -7 pea*. Bfrfeflnxgpfefc^^ » fjs 
^ff^-r-s u— tf*-? -;f^ >^iDXgg-c*-^r, tu 

T'i* v y Fm&J&fcr i> C £ «fc 5 «C LfcC £ * 
*r#£-r-S&©-C&£. ff;}<JB2©U-1f £-5 > 

^*Dxsigjc^-5>f6Hj«. jjaawiafiRrsfcft. if 

#SifcSBtt©f£9itt:*Hr>T\ «WBU-ir8Ql^» Ftc 

tcsa«©ifei«tc*»t»r. «rse»i»#sa». u— tfflnx^ 
tm©0W«*iHBWfiw- £ «> ©t* * c £ «<t -r 

£4>©T'*£ = BM»94©W— If*? >^ftOX^ 

3©i^n*HC3etg©^aj(c*5(,^-r. itfiEu— fflnx-s 
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[0 0 13] g/c. !9*Ji5©U-1f 2.^-/ >^»n 

jrax-^ k*»€>. ttixgufiKSturu— if t-A^MS^ 
-r-si^K:, «ri2ftnxaw4ou— !fe-A«a»f»tc»^ 
tttmtntwot, iraesinxeMtKi'^^ KJB*««r 

— !f fvv^-t >^X^ffi-C*^T > U— tfflOX 

io 5 7 s -< > ^ttjx^iS^s^B^ «, ±iagffj£a?&-r 
4fc». fft*^5ccie|g©|g^icfcti-c. u— tftr-A 

«±tii $ i+ 4 «fc -5 (c . U — tf JnX-v » f teWBtttffifr 6 © 
*-5>„ if*]K7©u-if^7^T r ^>^nx^tc#4 
Wcte^r, u-ifftnx-^^ K©ffl$4ftffi{ca-3c^r. 

20 yflDX*ffi«c«4l6?|«. ±iagfft*«r£/csb. It 

-r44i©t?*4 0 

[0014] m>m i ©^^-ctt, ftjxwtioflM^&i' 

X-v 5 F *lfi«Wa«9a*fil«:M U-CfflM 2 ttfcttlB 
T\ JpxSRfitc u-if e-A*jR»tri4^«:. u-if 

U— tff-A©pj^tt£|^#t?HttB5-«*-5»o ttlXgC&di: 
30 «. »5MjCt#»*>U--1fe--AK«tr)jffltt3tl-r. •€■© 

2©^w-c«, if#ii ncs*g©^{c*i^r. u-if 

«*&T4. c©£#. *nxgpfi©^{cic,Dr, 

u-tfjnx-^.-? K©ffl»«:jcBor. ftpxgWi©u- 
if t* - A jg{«»K* ©fflffl** 6»5Ktt*m*Bfje©R» 
r®^(Cti:til 3#SC *> «fc 5 fc. ffHjfP^®#i& 

^^*Rcc«t s©5ictt*m<Dett&M*iHfi»ifflrr 

*s 2 (c i mcomw tc *j t > r . 8HJffl>^a# u - tf Jnx-^ 

flqxaHaiUJ. ^-©^siccjsc-rswjrie^-cttajsn 
fcl&sieKtm* 1 u— !f f - A«:«t c nr. *7-. 

i ~3©t,^n^(ciatg©^(c4it»r. u— tfsnx-^ 

50 tt©*DX«Ma{ctt. ©*tt«if4^u-iftr-AJcJ:i3^ 



[0015] & m&mbcD&wci,*. torswa©« 
— tftox^* K^M^j&iSit^tc^br^^^ 

AjHs*ap«:-€-©«Bi* 6tt*tttm%aHw&e#r 

*4*«U — ifkf-AtciO^MStiT, JwxSMi[©se»tc 10 

Jiniaptt©s6»«:j£cr. u-fMi^? F 

©Mtucft d r . » pxawfc© u-— if t*— a mm awe -e © 

SB* 6»5|5tttWjW»i3e©E»"CJi««:iltlH ?n5i 
5 K . SSiBf rt» 6©»5|5Ktm©«f&«*i«HWflW 
s. u— tfffBjfgp-c« > ^©jaBa^S^fclS^rtta 

xgpfi©^(cM*jp,-rf 5* FJt3&*attjtc»fijsn 20 

X, v— fmiL^y F©«*«*SK:S-3t>t:. fltJIggfi 
© U — «f fcf- Afigfttascc* ©SH* 6»3|i«*m*SBf3e 

©E^-cjattKtta $ n-s <t 5 tc . mkoffin* 

©JSH*6a^lB»rttffi3n&»3Rtttt»*«U---tf 

tr-AtctijjgfiksftT, Anxgp{4©^fcwfc.6Ti' 

7* FJB*i*flJKJ|£j0E3tlS. M3pI8©3MirCtt. If 

*s 5 ~ 7 ©i>-rti*>tci2*g©^MKfct,>-r , u--»f fin 

JfflWW*iPJ»K©tc»ttU-C*©fflH3&>i5a«IttK»-C 

tt a s n tc M^vmm a* \» ~ if e - a k j: o s *i 

r . Mr 8Mfc©«»K: W*> 6 TMffi U fcRWK© 
FJg*s®§J{c^)5S3ti4. 
[0016] 

[ft«©9SM©JI8flt] 3»=»9i©|tltt©-»»* % ftMSfll 
■©i/-»J>y^» F©^VU^- F (RJS«©toXSIJ 

BP»s?ttaffiaaiJ»*^r*)©tr4. 40 
[0017] ##&bs© u-tf ? ^ „ ^ ^ > ytoi^s 

5 i&tctorsucaw© u— srtr - Ajtawww l ict^t* 
tm*ttfHT* u— tftor-s* f 1 i. c©u— tftor 
F«c»5i5Ktm*«»&r&a»©tm«i&*e2A 

~2D<L. U— tftf-AMStgl5WLtC^©igfflAie.^5S 

mm p***>)*tfxt ^mmo^-catm 3 -t± s 

«t^cc. *H»ftte*S2A-2D«:j:*»5|5RtmP 
©«i«*9aswfflrrsiw»*s (HssttMSwrs*. 

*©fflWP3§Kot>Tl*»{Cj£jj!-rS) <i. ^ifilTiJ 50 
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0. iz-DHllMFlt. toXSMtWCfflWtcjtC 
T^Ci*ir#-2>J: ; 5K:0/c'b©r*S„ (Wffl^Kt*. 

u— tftox-^ f i ©<ii4fts«c»^^rsi5r^^&^ 

©2 A~2 D(c<fc^^ttMf4P©«^S^I9M-r5 4> 
©TfeS. -€-UT, C©Hifi©ff^CC4oUT«. b-if 

tox-v „ k i tfteflgtfftttKv ji o tcEiRpi^i 3 nr 

[0 0 1 8] 01tecfcO-|lI2{C7nTJ:^fc. U— !ftoX 
Flii. iRffl©P*'y l-T-A (Hlm«^-rS) 

{c^3n^^gp^ loi, joxwawccstLTu- 

1ftf-AL%fllBW-r*J8WPl 2. fcitf. toXBP{iW 

©.u -if t- - amwspw l ic^omfflfr h n^mm p 

•Ji'^ i^(cn±tH-r-5.tttBn 1 3^rW-T-S^X 
JUSP^l 1 itcJ:i3lts£3nrti-2>„ yX;Ug|S*tl 1 

fflijv X;l/§PM 16t. Z<D9m\ sXfrlQ KrtlSht 
t^l 7^ < i:CCj;^T^$g3tlSrt(l'J^XJl/gpWl 8 

iftoX^y KltCB, U— Iff-AL^eWi^c^rti^ 

^B3©^> y > ^ s» f©^'jux->- h mew L-cmno 
mtiT'miTztc&ic. c<Dmn<DfcM<Dm-&. co, 

U-mAGlz-f. *SC»tt^^U-1ffti'©U 
©5ygffl«C*fl6J-f Scfc 5«ClHS3tlfc3 a > U 

Ji5S8(ctelt5U— tftf-AL«, /ci^tf, Hl^iDH k 
8 6^^--fe> l/e'©S3&^6. 5 mmTH 

tor-^-^ f i ^-rii^o&^Oip? ft-a«. 

RWHMV'Ol/t/S'- F©toX3PttW«:»L"C u— tftox 
^jFI *«S*W«ct&KWVfi| (clISE3-a-4aS*s. 
/X;l.©IIt 1 m/m i n(cf £$n, ^-©[el 

BAB&fi*->u •> v^mm.^xn-fj^wz 2 7 otsmm. 

tcWtM2ti-a,>2>. 36JC, otK^FT-a«. l^— tf 

tor^» Fi*ie*fWttifle#i6iK*fu"co <*e*f^is 

a^Tlfil) -6 0^iSCC{SM3-ii?»C<hASt , ^S«fc5^ 

S3ti-ri,>s. 

[0019] tgigmf 1 0 mgfgH#©:fcf*©-iB5K: f 
^1 5*JJf®3nsCi«cJ;»)^ffl!l^X;l/SI5*tl 6i*$ 
^3nsr'5>i>Ai^3iT.r^^^©-c, *f$©^jg 
ffltctttRffl©P^^ FT-Ai^-*g-^3nS*-^ll 
0 aa^fiS3*Tri>-2>„ 

[0020] c©jist©ff5Si«:*iWS y 1 1 r 
». rtffl'j^x;bgmi aammam m 1 ccfc^^>± 
cc. ?fffitj^xjbg)5«i '6©rt«iiijR«*fia*-r* 

<t©m«ctt. aa-r^i»oW4«tefS2 A~2 D*s 
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tU- ftiHi^v F 1 ©ttttH/B *)tcfl@ S-eSSBaW 
2 1i. lMff2 1 T^Sffi^iaO/c^tm^PSr* 
f y U- If Jjpi'-v ? F KD&ffiHic'lQ^X 

m&zit&wmz 2 1. tniauttwou— «f t*-Ai 

frtSBW L JC^-©J3ffl*> <=>^)DK:fc/c^ T»5f?tKW*4 P * 
*i> y+^i&tcttfflSttftittHJP 1 3 5rWr*ittm 

il/BUttl 8 0W«|J, JRttetiSU — !ffc'-AL£An 
X^WCCfflfr^r»«31±TJtM*;5li4J8»fP 1 2* 

[0 02 1 ] i2Kw-T±^{C. ^{f J ^ XJUSBIvt 1 BK 

4o©jIS&2A. 2B. 2C. 2 D ffj&MSH 2 1 ©8cl3H 

2 A~2 D©^ffliJB3PSP(C«fe<aDSP2 5#0J&;*ft-C 
*J0. C©«>frD3IS2 5CUJ, + -t> y -Yii^t^i^m^. 

tRtmp stasias 2 1 ^A-r^fc«)©^-w^2 6©jg 

&gp#2 7©fcfcL>$2 8jW|i&*63ftT(,>ft. ^fsI^P 2 
1 «. U — ifflUI-^ v F 1 ©li^H^D ICftmZtlTcm 
«©£P B 1KJ:9*f>&;*ftT&ft4>©-e. »SSI5 (±^) 

tt. ^ffliJyX^SCMl 6©rt)llffi0c^aiT-2»J: i 5(c^ 
«*ftftJBgaKCtS5|aiS2 1 ©j£ffi£ftWSP2 3 £©|«»C 

sex 4 ct: 5 tcjt&ss ttfc««©:^©s»«:«fc d 
nn>5. ttttisi52 3tt. »nxspew©b-iff-A.BB 

#J»WLfc|6j#>oTitfcffiP 1 3**HP-j"*IOBWcJ:0i)l 

fiLW«cjra**Sftftu— tft'-AL©3fcfii> •eoMffl* 1 
h u± tti § ft S»5fcRtm P ©utta i ft J: 5 

[0 0 2 2 ] C©j: i 5tc1tfiE3n^U— tfffllX'W F 1 
rt*. *©«»HJfel6«Wtt«&a*iailttlv«:j&oriB 
«L,fc*B^(ctt. y+#*K£or»5|ctf*mP*i 
-g-ti-en©^ 4 -J 2 6 ®^^g|51vf 2 7 iiSS 2 A- 2 
D*rt-L-ctSa»2 l ^©^S^faK^ASftfti. 

* + y i'^xoii^j^^tw^tba^ tiaoti 

&ft*s. ^©>l*A3ft/c&iiSg2 A~2D*>ej£@SP2 

i ^b§9 ok- i 8 o«eaaa6iai/r*>6i5«E»2 2 tc 

^#X©^k:Ufc#^TU~1fJj[]X'^ F 1 ©#*gH 
i¥tf«c^iSS**ifclH!lW2 2*a»-rSC4{cJ:»). 
^@§I32 1 ri^TftJ:5Kfiuiii/t:^;ta£fta>6u- 
ifttJX-^-f Fl©tt»Hi¥trK:i&H*«fc5«:Kij(ESti 

•€-©&. »*tt*mptt. itiunis*^*^ 

ict>tc -o •amfc&1& Zti ft C 1 1 ft ft. 
[0 0 2 3 ] *^{CUfc*S-3T. h 

©MI4L, /cRSSt*©flnXg|5{6W * 5 » FJg S *JBJ«T 
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ftfcu-ifttii^* f ltt. rt^tsra©B)f^©«fgi©Bif 

5e©^>VU^>- hi^I&Tft&SK^SiiSn. 0 3^ 

-r <fc ^ fc, -?-©iTOH*»nxg(5{aw©M*4{cfc;Gr^ 
CKctHiEiTftj: ^cigs&Sftft. c©^ss©m^-ew. 

jiSg 2 C £ 2 D #7k¥;£[Sj ttSO' . ilSS 2 A# 5 _L[S]&&C 
SECJf. jlS§2 BAiTlSlStCjIO-ftir^JCL/— yajX-^-^ 
F^<l#4$tiftC<t<!:Tft. £©££, U-lfflDI^v 
10 F 1 *^©#ilgH£i^©#K&c{ti£43ttft C £(c J: 
0. &9R2A. 2B. 2C, 2 D©[Sl*CeJ:-?T, £ 
HSIS2 1 {cgA3ttft^#^f4P©SWftm2j#Jt& 
ftCii&ft. -e©/cA, j6£[lgP2 1 *SS|5Jf5^5f5t«i 

p ©«e s js«a«c ft c £ *> 6 . mmu 2 2 u r 

6 Uttii 3 ti ft *&5fctK#f4 P©S{C<eDAS*CftC££ 
tti. *UT, C©«D«. U— tfflPX-^^ F 1©$4SS 
HCDttSfcKjSCTSttft. 

[0 024] *Ct, *^©W-1f ^7 •> 5 s >^fin 

20 x^a^«. u— tftnx^y f 1 *»*tffjasfiffi^-ifi]K 

*tOT(«#43#/c<!:#©. ^l!gB2 1 tC»5|5KtmP* 
ffi^-rft3l8S2A > 2B, 2C, 2 D©-eti^n©rsj^ 

ki&d-c. m&$>2 2 zftL-cntmn 1 3>^ u— tr t 

- ABS^gUWL tC(Sl*^-CJilH^ 6ttt±i3 nft*&*iK« 
WP©S^i^£^ftJ:'5(C 1 ^-©jlS§2 A-2 
+ + y+^XKJ:0iiA3n4»5M**mP©**SE<fc 
Lfrb, -?(Dmt<Dg£>%: U-1f»PX^ F 1 © 

#HH©«#ft tc»^»r sfe e>#ft =t 5 fwtsn-r ft c £ 

*it?*ftJ:5#R£bfc. 
30 [0 02 5] Wc*ioT, ^Bjou-lf y-^-f > 

^flnx^®-c«, rtJusaMoi/y^y^v F?r. ^© 

6?«S (S7 4#i) ©ct^(CA;l/^>- h©^-7 vf-i 

cift<, -e©^Mi^j®*3tc[iites-a-ft^ 
-e-©;ti*> t fie*©^j©<fc-5^A^©u-if 
v^v^H^ iftmnmm ( h 8 «#jgk) *^-r ft c t 

40 fb. ^f^^f-Fcflnxgpaw^^sajg^rs^c^ 

LTBS4 5K (#R*ftftt'K:<fcot &M^cft) ©«*4 
?rWrftJ;^K > *3p©tt»r-f— y;i/T«:fi^F-f*c 

<b#-C#/ U-ifJjnX-^-^ Fl ^W.ffl©0*f y h 

«vjS9(t@$K^s(rrft/cfrtT?, es©^^^- f© 
^M4 L//cRis^©Jnxgi5&w(c z =7 v vm s zmwitm 

3-i±ftC£*5-c^ft 0 
50 [0 02 6] *|H)i© U— !f i» 7-;f^> ^ttJX 
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m s zmm? s <b(D-e $>nw:. ^©anx 

ICZ? 9 KS£^J&T£t§£K:Wb--1f»l]X^9 F 1 « 

«ia^w»vH»j«ciEBgpi«84r*!i:*«ttc». * 

fc. U— tfJj[IX~-9 F 1 B. KSff 2 1 ^»«E»2 2 * 
F©i^{ctteiebm»P*^r*fca&<oattoai82 10 

A-2D«, *¥:£l«J (2C. 2D) *J«£e/Jb"F^Fl6l 
(2A. 2 B) KBtfaiStCffiBTSsttKttiSK. * 

a < . U— tftaX-^ 9 F 1 ©IM§H©<!R$4£|&£*{CJ: -o 
TB. Tt&iUi. »X§MiW©±;£ctn±aJ3ft6*&3fcl# 
*«4 P*rT3f «*:»>£< ttS«fc9fc:SjIK2 A- 2 D*>£ 

iB£$tK»LTfc 20 
[0 02 7];XK,. #2PJ© U-- iff ^ 9 7 4 > ^*nx 

■tmommo- jm* , 3 ft/c u - 

if * -=> » ^ ^ > 4Wi«B*flH»T . rtftSMN©;' 'J > 
9 KJlS£JF2$T£t§1^t<fc , 3 , £5t03~^6 

>^jrax^ffi«> u -trails? fi*> 6, trax 

SBteWfcML-T U— 7 fc*- AL*flRWra £ftK»QXgl3 
&W© U — !f fcf- A HWffVL tcWsfctttm P £lttffi 0 
T. gfl2*nXgp{4WiC t> 5- 9 FJB S -5 &©T& 30 
or, U-1ff-AM*fg|5WLtC>FtL.r-e©^H^6^ 

X^9 F 1 «C«8fflBftcRW6ftfcai&2 

fctEcr u--y*flpx«x9 F i©««8H£lQS:frifijK:>rtL- 

TMI43-er^7 9 FJlS£0/&T3fc©T-£>5 <1 &m 
0?©ii3§ 2 A - 2 D *> 6 ©*&*« tm P ©tttjj&Stt, u 
-tfMT-^9 F 10«WHO«*HllS(ca-3«,»-CSB»(l 

ffli-r-s &©-?&£„ *lt> c©His©j^«i(ctjt,»r 

«. !fJBI-^» F l«r«£^««VJBi)«:6B63 40 

£*>©■*?£>■£„ 
[0 0 2 8 ] Xe&U/cJ^K:, U-lf £-7 9 * >^ M 
X^«. l24fc«t^5W:^-rj;5fC > tfiftftttt&iB 
^|6j{C*tOrU— tfiJPX-^9 F 1 £<ta£4<* -£/<:££©, 

jteinsR 2 i izmmmnp zmis-r zmm 2 a , 2 b . 

2C. 2 D©-e-ft^n©fa£&cJ:-3T. ^©*&3fctfc|vtt4 
P£SfES& 3 #£*:&©* + <;-f#'X©Slsfi£^{t3-t*£ 
«fc9*U8D-J-&e£*J-C*. L*>fc. ^©^t©K££U 
— tf»nX-^9 F l©«ii§lH©ffi£#tCJ&GT||#6-y-3 

i^^-rsci^-c^s^isnTi^,, 50 
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[0029] flnxasffiwcc*^ 9 F«s*jgRWS{cis 
LTti. nmgm<Dts>)is#^~j hit. g£*©jr# (0 

7£#flg) ©J: ^tc^'juy->- h©^7 9^^ >^dS 

WS.J Zm$2&tdtm-VT~7')IT' (CfiHSTSCifc. 
<. ^l/T±(C{fcfiifc*>HjeS*iS. *L 

tS©^VU^>- hfC^tJ^rSct ^tCU-1ftt]X^ 9 F 1 
£62g3 1*\ %<D'Ol>-7is- h CDMMO/cJraXgUtiWCD 

ffitc»urffl«wtcsie35rifii*iai< J:^cc. u-iflm 
^9 F 1 **6«WttlfiS:^i6)cc^urM^Stt4. 

[0 0 3 0] C ©t^Si-C. U— !f ftlX-s 9 F 1 * 5 6 U — 

if t - a l *«sw-r s t ft k * © u — tf t* - A^wsaw 

P# 9 h T- ACDlBSfetCj; «3 . U-1fftnX^ 9 F 1 

»wtt»flSL5fifiBrt*»vBao«:iaiEs-&-c. pjatrc©'w 

hW«c±^(ct>/c-?"Ci'7 9 FSS=Sr^-T5. 
C©£#, *^W©U-1f 97 s -f >^ttJX^i4-C 

<t ittcntm $ ft -5»3ta*KM» p *5«$4 utcmum 

fiitW© U — tf t*- Afl§^a3 W L CCM L 3 tl 

Si^K, 1gi!t©®SS2A l 2B. 2C, 2D*^>U- 
ifJUX^ 9 F 1 F*J©iSlslgB2 1 1 iftUCfit 
*&3ft*»3|5tKtfl4P©**lW*9'rS. CCflJ^rtif^ 

[0031] tonmmmx'it, sas§2 a, 2 b . 

2C, 2 D^6PJ&3ft^^^f4P©fi («T> » 

M<bC>^) ©^ft^rl g/siU Sfc. 

S (WT. ^ffli 0» 5 ) ©^ff % 1 4 L/m inib 

t,»/c3SS 2 C £ 2 D {COli-C«t&a*S|5]»<fc J: 5 CC 
^**l3I««:waEIW»o. !6S*IB«W5c»ia*lfil«:j9- 

*£)S:-5>jlifS2 BKoutiJflW3t5'<< *^ 

[0032] jzK> Mwmttm&mmzfik-r t . 0^ u 
ac»iww^Stt. HSiCT^-r.t^fc, *^ifincifi)t>yfc 
ji8S2C£2D«:ocira, p-ifjjax-^9 h" 1 ©M^r 

ftK**b6f, **^a?:-?-ft^ft3. 5 L/m i n £ 
!a-5<fc-5«:$IJ»U-C. ffi&W^tl^tlO. 25g/si 

lsXimisfctK!&rC±m% £^c-SiiS§2 Afcouta, 

CC <fc «5 JEHlg|5 2 1 ^©^5S^W4 P ©tt^*ii*S c 
£#>63i8&2C£2DJ:>?4>:tfXS£^<, 
5^©£#tc«. ^3^3. 7L/m i ntcfWfiPL-T 
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ffifiSrO. 26 g/sKHS&L. M*#**3 Og©iS 
iCti. ^M4. 2 L/m i n{C$(|?aPLTt&S%0. 

3 0 g/sKUISgL. <atft**4 5S©4#iCtt, #X 
S€:4. 8 L/m i nfcffiJffilLTf&fifcO . 35g/s 

Lfc^§TTfa£4&SffiS§2 BGCOI^r^ fiTX-cj: 
•3 te(H]S|5 2 1 ~s©*0*tt*m P ©tttetfCIji 3 *1 & C 4 
*>6jlS82C4 2DJ:«3k;tfX:g£4>Si:< > 1 
5fi©4£&ctf: > #X;S£3. 3 L/m i niCftJiEULT 
®&*0. 2 4 g/s 5C|)il£L. M#ft**3 0g©4£ 10 
(Cti. #Xffi£2. 8 L/m i n{C$IJ^L/Tif&a*0. 
2 0 g/sKIH&L. tetrft#S4 5a<D4#{C«, #X 
S=&2. 2L/mi n(c$l|f LtlSliO. 15g/s 

$S£ffig&Cg{b3tf&C4rtSTt*l« 1 

[003 3] I6(J, jiS§2A, 2B, 2C, 2 D©[Sj 
* {Cs6>*»t> 6 riSj— ©ttJt 4 L fc*lj£Dftt L ©*§£• 4 . 0 
5 ICTjk L /c <fc 5 {C®?g 2 A „ 2B, 2C. 2 DO*h? 20 

a z mm ©*§£ 4 r . l fcsoiawa w© u — if 

tf- AM»igJ5W L ©T* a gp 4 ±^ b §ptc*t L 3 

[Bjcc*t-r&fs* ftci tcft 6ftfc£Qt*ii&j|i& tm lt tf 
l/c y -c $> s„ u — tf flnx^ », p i tfjgi? enn> 

<«&fl#01*©£*. MlgfJ&W 
#*¥©4*> tctt. U--tftT-AM*fgf5WL©T^a 
gB4±#bSWc>!*bT&i£3ft£*&fi©tt;rtS 1 4fc&. 

•eit. *iJWteL©J©^jc«. u— «fjnx^» P l©tt 30 
MW&iSK^isj k» #marz> «c l fc # -5 

©T73 a S&4 _t;fr b g|5ic>Pt Lr«^3 n**Htt©Jt#l!li 

w 0 ©»-&k«. u - irapx'N. » p 1 ©•ftjttwttjfle*' 
ft «:*tT A<c»«Kb h *\ «w uyt*ax»ttw© 

U — tf f - L ©T# a 33 4 ±73 b SWC if L T 

Wfe S ft-&*»©Jt tfffiT-T 4 C 4 tt < 4 ft 4 C 
4#»Jli*>T*.5. 

[0 0 34 ] LfctfoT. ##£HJ©U— tf 95 ?f-( > 40 
«\ &*©&ffij (I7 4#I) ©«fc9«C**:/S>- h© 

h ©i^&tt&l J - ^ T ' JC«^ 

t^Cift<, L*»4>. *©i^M»«JJS»)«:B<E3 , ti' 

*ifcw*«rt». -e©fc«t>. c©n*©3g«-r«. ntm 

m<Dis y > „ pu, h ©JraXSMiW^BS 

4 5S (^^ft%4JCj:-Drfc^d:4) ©M£4£W-f 
SJ^c. ^©Reg-C^-^Ttc^fgic^SF-rSC 50 
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P 1 ?rffi$43-<*TI51lK$-li-4C4T, 
h omm L fcR|g«©JraXgi5fi[WK 9 9 H A S «9 W 
0Cfi-?^^^;T4C4/C>s-C^4 8 -€-L-r, &»fsl© 
^VV^^- KC*fJtvLTU— !f*DX^f P 1 
4 C 4 8C ct 0 . 9 9 9 FH S *^B*ra-Cfi-3jaWtCJKfiX 
TiCiiO^S. *<D'&. JJjFlStt, 19 3 (CM 

[0 0 3 5] 

x hrjgfiK»nxr4C4*s-C#4U-ifi'9 y-r-f >^ 

jjpxiggteio' b-if 9 ^ » ft > yjjnx^ft*««-r 

<E»C4^r#€,. 

[01 ] ^^©u-if^^f ^-f >^»nx^g©u- 

1f JjOX-v .j, K©|8«©-JB]|8**tt9i-r *-fc»©*»TiB 

[0 2 ] HI ©»fS0T&4„ 

[03] ^Hj(c J; 0 >^ po^^i/^*/- h 

p»*»(aw*t«»*iiii8-r*fc»©«Asir* 
[04 ] JBXWfflofi^tcjEcrliWfcttSwu— tfflo 

X-v y P K»*ttW»*«l&-r 5S3§©(SI * ?:ISB^^ 4 

yt*©j^aiat?*i. 

[05] #*WK,fcO«*ftKj£CT#fflK*»6iHSE«l 
[06] #ilB*»6fiW&Snfc»*t«4**U— tffcf-A 
ft 93 tc «fc 6 ft I » M8I L © ig^ 4 *^aj tc J; Z> W®ffi <0 

oym-^tv. u— ytr-Aflwtw©T*a«Bi±*b» 
tc^urttffisn*»5M*w©Jt*u-if)!iDX^» p 
©ititt^ c: 4 icff 6 titcmmmmzth® l rin-r 9*5 7 
r*4 0 

[0 7] Sf*©erp|5{c J: »j y > ^ » p©/^u^>- 
KC97^ K»%BfiRT4tEB*ttWT*fci&©«£ia 

[08 ] fi£3S©u-if ^ ^ Kflnx«B*^-r«s«aig-c 

[tf#©SiBJ] 

1 u— «f*nx^9 P 

2A-2D ae (tmea&^a) 

1 2 JBSd 

1 3 HtfflP 

2 1 jffiHlgP 

2 2 ^ssgp 
2 3 n±msp 

W ^';U^i/-h (ftJXSWi) 
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P »3fcKW» 
S J77 Klg 
L U-ft-A 
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h u— mn^y v<D$m 



[HI ] 



[132] 
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